INTRODUCTION
In pig breeding during the last decades, highly productive breeds developed mainly by breeding companies have replaced the local breeds which are essential resources of genetic diversity (FAO, 2007) . It is therefore crucial to preserve the genetic diversity of local autochthonous breeds for future breeding programs. In Croatia, the autochthonous Black Slavonian pig was created by earl Karl Leopold Pffeifer in the second half of the 19 th century. For this purpose of creating a new breed with improved production performance, he crossed gilts of local breed Lasasta mangulica with Berkshire boars. Later from the 1880s till the 1910, he was crossing the best gilts with boars of American breed Poland China to further improve performance. The result of this breeding program was successful as Black Slavonian pig was the most widespread breed in Croatia till the middle of 20 th century used for both fat and meat production. However, later due to no breeding program established, the breed was replaced by modern hybrids so the population declined drastically and suffered a narrow bottleneck especially in the mid-1990s.
In September of 1996, population consisted of 46 sows and 6 boars (Uremović, 2004) which were the first sows and boars of this breed registered in Croatian Agricultural Agency. Since that time, the pedigree was recorded.
Breeds as Black Slavonian pig usually have small population sizes resulting in high inbreeding coefficients often followed by reduced fitness. The high inbreeding coefficient should be reduced by choosing the proper strategy (Meuwissen and Woolliams, 1994 
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the genetic structure and genetic variability. Aim of this study was to evaluate genetic structure and genetic variability of Black Slavonian pig with using pedigree information.
MATERIAL AND METHODS
The reference population contained all pigs born between 1995 and 2014. Entire pedigree of Black Slavonian pig breed consisted of 3478 animals and was recorded by Croatian Agricultural Agency. Current population of Black Slavonian pig consists of 1064 active sows and 163 boars registered (Annual report 2014, Croatian Agricultural Agency).
Pedigree analysis and genetic variability parameters
Ancestors having both parents unknown were considered as founders, while in the case of one known parent, it was considered to be a founder. The quality of the pedigree was evaluated by the following parameters: percentage of known ancestors -expressed as percentage of known ancestors of the expected number in a generation; maximum generation traced backexpressed by tracing back the pedigree for each individual and average pedigree completeness per year. The first measure of genetic variability calculated was the effective number of founders f e (Lacy, 1989) . Secondly, effective number of ancestors f a was calculated as the minimum number of ancestors described by Boichard et al. (1997) . Individual inbreeding coefficient (F) was used to show probability of two individuals having genes identical by descent and was calculated according to Wright (1931) . Average relatedness of individuals from a given pedigree was also analysed. Furthermore, effective population size (N e ) per year was calculated according to Wright's (1931) 
Software used
Preparation of pedigree file and statistical analyses were carried out using SAS software (SAS/STAT TM , 1999). Analysis were performed using CFC ( Figure 1 shows the number of animals registered in Croatian Agricultural Agency per year starting from 1996. The figure clearly shows that the number of registered boars and sows was continuously on the rise during the last 18 years. This positive trend could be explained by the several actions taken. In the early years, the important actions were probably joining the FAO initiative for preserving the autochthonous pig breeds in 1999 and designing the breeding program in 2000 aiming to breed Black Slavonian pigs on small family farms. Later on, small but important pig breeders associations were established and further encouraged the breeding of this pig breed. Additionally, state government supported the breeding of indigenous breeds by subsidizing production. Nowadays, producing the traditional high quality products with more added values offers the opportunity for small local farmers and in that way make these products more competitive on a global market.
RESULTS AND DISSCUSSION
Preparation of pedigree file and statistical analyses were carried out using SAS software (SAS/STAT TM , 1999). Analysis were performed using CFC (Sargolzaei et al., 2006), PopRep 1.0 (Groeneveld et al., 2009)and PEDIG (Boichard et al.,1997) program packages.
Average pedigree completeness per year is shown in Table 1 . The recording of the pedigree information for Black Slavonian pig began in 1996 and there was a maximum of 14 generations traced back, which was by the 2% of animals in the pedigree. Animals from the pedigree had 278 known sires and 945 dams. By comparing the animals born in 1996 with the newer generations in 2014, pedigree completeness was increased as expected since the pedigree completeness provides information of known ancestors within arbitrary generations. The highest completeness was in the last recorded year where almost 70% of the pedigree was known for 6 generation back. However, still a lot of effort should be done in order to provide higher quality of the pedigree data since the more completed information is available only in the last recorded years for the first 4 to 5 generations. Total number of founders for this population was 452 while the effective number of founders was 50.8 and 51.1 for males and females, respectively. The total number of founders is much higher than the effective number of founders, probably because all animals were included at the initial years of the recording. Similar results were obtained in the study of Crovetti et al. (2013) on Italian local breeds. As these parameters were calculated using the formula of Lacy (1989) which considers only the founders contribution, information on more recent ancestors could be more relevant in expressing genetic diversity. Therefore, calculating the effective number of ancestors f a using the formula of Boichard et al. (1997) was used to overcome this drawback and cases if the bottlenecks in the pedigree were present. The obtained f a values were lower than effective number of founders, 35.8 for male and 34.8 for female animals, respectively. Moreover, those values were higher than the values of Italian (Crovetti et al., 2013) and French (Maignel et al., 2001 ) local breeds that could be the result of shallow pedigree in our situation compared to theirs.
B. Lukić et al.: POPULATION GENETIC STRUCTURE OF AUTOCHTHONOUS BLACK SLAVONIAN PIG
The proportion of the genes contributed to the reference population of males and females by the most important ancestor is 7.1% and 9.1%. The first 15 ancestors for males and 12 for females explained around 50% variability in gene pool. The average age of parents indicates that animals reproduce young and stay relatively short in the reproduction (3.1 years was the mean age of reproducing sires and 2.7 years for dams).
Figure 2. Average inbreeding (F) per year
Mean relatedness coefficient was 0.049. Number of inbred Black Slavonian animals is 1695. The mean coefficient of inbreeding for the population (inbred and non-inbred animals) was very high, 3.20% (with maximum value of 40.75%). Mean inbreeding coefficient for inbred animals was estimated to 6.56%. As the pedigree was getting more complete by years, it is easier to spot inbreeding. Therefore, highest inbreeding was present in the years 2011 and 2013. Average inbreeding by year is shown in Figure 2 .
The calculated values of inbreeding were higher than the values from the studies of Crovetti et al., (2013) and Maignel et al., (2001) on similar type of local breeds, but were lower than the values calculated for the Bisaro local breed (Fernandes et al., 2010) . Nevertheless, planned and carefully organized breeding is required in order to
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prevent high inbreeding and loss of genetic variability. Effective population size (N e ) per year is presented in Table 2 . As for the certain conditions like population substructure or pedigree completeness, different methods for calculating N e should be considered. In this study, inbreeding Ne W calculated by Wright (1931) was 132 in the year 2014. However, as the inbreeding was present in this study, it can be used to calculate more realistic effective population size of a population. When inbreeding rate was accounted, Ne F (Falconer and Mackay, 1996) dropped significantly. On the other hand, this method is affected by the long term effects of selection and it is also very sensitive to incomplete pedigree information (Boichard et al., 1997) . There are few recommendations for minimum N e in domestic animals. Food and Agriculture Organization of the United Nations (FAO, 2000) suggested the N e values higher than 50 being considered as critical. Meuwissen and Woolliams (1994) suggested that the values of N e should range from 31 to 250 to prevent a decline in fitness. Values in this study are higher, however, they should be taken with caution as they depend on the quality of the pedigree data.
CONCLUSION
Although population of Black Slavonian pig showed positive trends in growth during last 20 years, it is still very vulnerable. Pedigree for the Black Slavonian pig population showed to be more complete by each year. Inbreeding coefficient of 3.2% for entire population is not alarming itself, but completeness of the pedigree should be taken into account as well as information that inbreeding is growing with the pedigree completeness. Effective population size presented here has to be considered with caution in regard to inbreeding coefficient. Future breeding strategies should rely more on the pedigree to avoid inbreeding.
